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August 11, 2010

Mr. Bradley Arnold
County Administrator
Sumter County

910 North Main Street
Bushnell, FI. 33513

Mr. Brad McNeill
Project Manager

C W Roberts Contracting, Inc.

4208 CR 124-A
Wildwood, FL 34785

RECEI VE“D
AUG 1 3 2019

RE: FIN: 428095-1-58-01 & 428096-1-58-01

FAP: ARRA 574-B & ARRA 575-B

Contract: APT44 & APT46

Sumter County - C 470 From Lake Panasoffkee Outfall Canal to SR 44 and CR 476E From
US 301 to SR 471

Change Order No. 2- Warm Mix Asphalt

Dear Mr, Arnold and Mr. McNeill,

C W Roberts Contracting, Inc. (CWR) has submitted a request to use a Warm Mix Asphalt on
these projects in lieu of the Hot Mix Asphalt which was originally proposed. Their request is to
use the Warm Mix for a portion of the shoulder asphalt (12.5) and for Friction Course (IFC-9.5)
called for in the contract,

The FDOT issued Materials Bulletin No. 03-09 and DCE Memorandum No. 03-09 to address and
permit the use of this mix. The Bulletin and Memorandum are attached along with supporting
documentation from CWR. By allowing the use of this mix, the Specifications in the FDOT
Bulletin and Memorandum are incorporated into the contract for these projects.

It is Volkert’s recommendation that the Warm Mix be approved as a no cost Change Order to
these contracts. If you are in agreement with this Change Order please sign indicating your
concurrence below.

C W Robetts, Inc. should sign the concurrence and transmit the package to Sumter County for
their signature. There are three originals. Afier completion please return the Change Orders to
Volkert for distribution

Office Locations:
Birmingham, Foley, Mabile, Alabama o Gainesville, Orlando, Pensacola, Tampa, Florida e Atlanta, Georgia ¢ Collinsville, lllinois
Baton Rouge, Louisiana » Tupelo, Mississippi » Raleigh, North Carclina eChattancoga, Tennessee e Alexandria, Virginia o Washington, D.C.
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SERVICES, INC.

Thomas Thursby
Project Administrator, Volkert Construction Services

¥ - [3-10

/

Concur by Brad McNeill/ C W Roberts, Inc. Date

e, /Z’/ Fr 0

Congiir’ by Bradley Arnold Sumter County Date

Attachments
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Narch 26, 2009
MATERIALS BULLETIN NO. 03-0Y

DCE MEMORANDUM NO. 63-0Y
(FHWA Appraved: 3/725/44)

TO: DISTRICT MATERIALS RESEARCH ENGINEFRS
DISTRICT CONSTRUCTION ENGINEERS

~—

Thomas O, Malerk, P4 Director. Ottice of Materials
David A, Sacdler. PEL Director, Oftice of Construction

FROM:

COPIES: Bob Busleson, Jim Warren, Jun Musselman, Chris Richter (1HEW A)

SUBJECT:  WARM MIX ASPHALT

The use of warm mix asphalt with be addressed ina future revision of the Standard Specifications, In
the interim. this memorandum is issued to provide specilication language for warm mix asphalt for

projects where the Contractor has proposed to wse warm mi asphalt and the Engineer has agreed 1o
s s,

Replace subarticle 330-3,2.2 with the following:

330-3.2.2 Temperature: Spread the mixtuire ondy when the air emperatuee i the
shade and away from artiticial heat is at least 40°F for layers greater than | inch (100 thiyd2) in
thickness and at least 457 for tavers 1inch (100 1b/vd2y or less in thickness (this includes leveling
courses). The minimum temperature requirement tor leveling courses with a spread rate ol 50 1b/yd2
or less is 309 The minimum ambient emperature requirgment may be reduced by 570 w hen using
warm mix technelogy, if mutually agreed w by both the bngineer and the Contractor.

Replace subarticle 334-3.2.1 with the following:

334-3.2.1 General: Design the asphalt mixture in accordance with AASHTO R3S 04,
except as noted herein. Prior to the production of any asphalt mixture, submit the proposed mix
desipn with supporting test data indicating compliance with all mix design eriteria to the bFaginger,
For Traffic Level B through E mix designs. include representative sampies of all component
materials, including asphalt binder. Allow the State Materials Engineera maximum of four weeks to
either conditionally verily or reject the mix as destgned.

www dot.state.fl.us



MATERIALS BULLETIN NG, 03-09
DCE MEMORANDUM NO. 03-09

Page 2

For ralfic Tevel C through b omix destgns, final veritication of the mix
design with occur when the requirements of 134-3.1.2 1 hase been met. Do not use more than three
mix designs per nominal maximum aggregale size per trallic teved per binder grade per contract year.
Exceeding tis Timitation sill resultin amaximiim Composite Pay Factor of 1.00 as detined in 334
8.2 lor all designs used beyond this it

Warm mix leehnologies (additives. loaming techaigues. eteay listed on the
Department’ s website may be used inthe production of the mix, The LRE tor oblaining this
information, Havarlable, s
hitpwow s ot state fhus statemateriatsoflice ‘quality programs’y arnnuizasphaltindex shun

The Eagineer sill consider any marked variations from original test data fora
mix design or any evidenee of inadequate fictd performance of a mix design as sutlicient evidenve
that the propertics of the mix design have changed. and the Fagineer will no foneer allow the use of
the min desien.

Replace subarticie 334-3.2.7 with the tollow ing.

334.3.2.7 Additional Information: in addition to the requirements listed avove.
provide the following information with cach proposed mix desiyn subinitted for verification:

i The design traffic level and the design number of gyrations (Ndesign).

3 Fhe source and description of the materiaks to be used.

3 The DOT source number and the DO T product code of the ageregale
components tumished from a DOT approved source.

+. The gradation and proportions of the raw materials as intended 1o be
combined in the paving mixture. The gradation of the component materials shall be representative of
the material at the time of use. Compensate for any change in aggregale gradation caused by handling
and processing as necessary .

5. A single pereentage of the combined mineral aggregate passing cach
specified sieve. Degradation ol the aggregate duc o provessing {particuturly material passing the No.
200 sieve) should be accounted for and identified.

f. The bulk specitic gravity (Gsb) vidue tor cach individuat aggregate and
RAP component, as identified in the Department’s aggregate control program.

7. A single percentage ol asphalt binder by weight of total mix intended o be
incorporated in the compicted mixture, shown to the nearest 0.1 pereent,

8. A targel temperature tor the mixiure at the plant (mixing temperature) and
4 target temperature for the minture at the roadway {compaction temperature) in accordance with
330-6.3. Do not exceed a target temperature ol 330°F for modilied asphalts (PG 76-220 ARB-5. and
ARB-12yand 3137F for unmoditied asphalts.

9 Provide the physical properties achieved at four difterent asphalt inder
contents. Orie of which shatl be at the optimum asphait content. and must conform to all specitied
physical requirements.

1. The name of the CTOP Qualitied Mix Designer.

1. The ignition oven calibration factor.

12, The warm mix technology. it used.

www . dot.state.flus



MATERIALS BULLETIN NO. 03-09
DCE MEMORANDUM NO, 03-09

Pape 3

Replace subarticle 337-2.1 with the following:

337-2.1 General Requirements: Meet the requirements speciticd in Division i as moditied
herein. Lhe Engineer will base continaing approsal ol material sources on field performance. Warm
mix technologics tadditives, foaming technigues. vie ) listed onthe Department’ s website mas be
used i the production of the mix. The VRL for obtaining this intormation. il available. s
hup: waww dotstate flus sl:ii\:nmlcriu%sni‘ﬁcc-qua!it}-’prnsgrum\\\armmixuxplmii"imit:\.shtm

Replace subarticie 337-7.3 with the following:

337-7.3 Temperature Requirements for FC-5:

337-7.3.1 Air Temperature at Laydow n: Spread the mure onty wiwn the air
temperature (the temperature in the shade away from artilicial heaty is at or above 657F. As an
exception. place the mixture at temperatures no fower than 607 only when approved by the
Engineer based on the Contractor’s demonstrated ability to achieve a satistactory surface lexture and
appearance of the finished surface. The minkimum ambient temperature may be further reduced to
$5F when using warm mix technologs ifagreed to by both the Engineer and the Contractor

337-7.3.2 Temperature of the Mix: Heat and combine the asphali rubber bindee and
aggregate in g manner o produce a mix having a wmperature. w hen discharged trom the plant.
meeting the requirements of 330-6.3. Mect all requirements of 330-9.1.2 at the roadway . The targel
miving temperature shall be established at 320°F. The target mining temperature may be reduced
when using warm mix technology. it agreed to by the Engineer and the Contracior.

Replace subarticke 337-7.5.1 with the folfowing:

337-7.5.1 Air Temperature at Laydown: Spread the minture only when the air
temperature (the temperature in the shade asway from artificial heat) is at or above 45" The
minimum ambicnt temperature may be reduced by 57 when using warm mix technology . ifagreed
to by both the Fagineer and the Cantractor,

This memorandum serves as a blanket approval to process a no-cost specitication change for on-
going prajects and should be attached to the Work Order or Supplemental Agreement accomplishing

b}
this task.

For any guestions concerming this matter. please contact Greg Sholar, (332) 9355-2920. or Pat
Upshaw. (332} 955-2906. at the State Materials Office.

TNMDS smw

wiww, dot.state.flus
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INTRODUCTION
Warm mix asphalt (WMA) 15 asphalt mix produced at a lower temperature than conventional hot
mix asphalt (MMA). Temperature reductions are typically i the range of 40-75%F less than
HMA The abifity 1o produce and place asphalt mix at a reduced temperature is accomplished
through the addition of an additive (either water or a chemical) to the asphait binder prior to
mixing with the aggregate or into the asphalt drum during the nmmxing process.

The benefits ol using WMA are: 1) reduced burner fuel consumpuion at the asphalt plant,
2) lower emissions (smoke and fumes) from the asphalt mix. 3) better workability of the mix
resulting in betier compactability and casier handwork. 4) abihty to pave in cooler weather due to
a stower mix cooling rate in the workable temperature range of the WMA L and 5) less aging of
the asphah binder during production.

Concerns with the use of WMA are: 13 incomplete drying of the aggregate (especially
with absorptive limestones). 2) potential for increased mossture susceptibility when utilizing
WMA processes that use water, 3) unknown effects of chemical addstives on the long term
performance of the asphalt binder, 4) concerns with the WMA™s ability to provide enough
radiant energy o heat the reclaimed asphalt component in mixtures comaining reclaimed asphals
pavement (RAP), and 3) lack of overali fong term performance information,

The Florida Department of Transportation, herein referred to as the Departiment, started
using WMA on a trial basis 1n 2006, with a slow. pradual increase in usage to date. Table ]

shows the number of warm mix projects constructed by the Department per year,



Table I — Number of Warm Mix Projects Constructed per Year

i Year

| 2006

L o 2 ]
] 2008 2 - l
1 ] ___2(]E)(E__H(I_eism(>f'()cmhm' 2009} : i _ l_l _. B o ]

In March 2000, Materials Bulletin'Construction Memorandum 03-0% was issued by the
Depattiient providing specification language for the use of WMA for projects where the
Contractor proposed its use, at no addittonal cost, provided the Engincer’s approval was
obtained. Subsequent to the bulletin, the Department’s standard spectfications were moditied (o
atow the use of warm mix asphalt for alb asphalt mixture types, at the Contractor’s option,
cHfective with the January 20H) letting.

This report will focus on the following arcas: 1) a detatled analysis of the first three
warm mix projects constructed by the Departiment, 2) an overview of all of the projects
constructed to date, and 3) an analysis of the ditferences inconstruction variability between

HAMA and WMA

DETAILED ANALYSIS OF THE FIRST THREE WMA PROJECTS
The first three WMA asphalt projects (one i 2006 and two in 2007) were constructed by
different Contractors and utitized difTerent warm mix technologies. This section will provide a
detailed discussion of cach project, including laboratory performance test data, construction test

data and pavement condition survey information.



SR-417, Seminole County, FIN 413669-1-52-01, Turnpike District

This project consists of a 0.758 mile test section of FC-5 open graded [riction course placed in
the southbound passing lane of SR-417 (see Figure 1) utilizing the Aspha-mim WMA process.
Directly to the north of the WMA test section is a 1.024 mile control section, consisting ol the

same FC-5, withoul the Aspha-min additive. Both mixtures contain a polymer modibied PG 76-

22 asphalt binder and were constructed in February 2006.

Figure | - SR-417 Project Location



Aspha-min is a white powder (Zeolite) that is injected into the asphalt drum at a rate of 6

Ib. per ton of asphalt mixture (see Figure 2). This is equivalent to 0.3% by weight ol asphalt

mixture.

Figure 2 - Aspha-min Warm Mix Process

The mixing temperature for the HMA control mixture was 320°F and the mixing
temperature for the WMA mixture was 270°F. During construction. the temperatures of the
asphalt mat measured directly behind the paver were in the range of 280-290°F for the HMA
mixture and 250-260°F for the WMA. State Material Office stall observed no issues with the
placement of either mixture.

Samples of cach mixture type were obtained and tested for thewr eracking properties
utihizing the Energy Ratio concept developed at the University ol Flonda. A higher Energy
Ratio indicates better resistance to cracking. The Energy Ratio results are presented i Table 2
and the results show that the WMA mixture had slightly better cracking properties than the HMA

mixture.
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Table 2 - Energy Ratio Test Results for SR-417 Project

Performance Measurement

Encrgy Ratio

Mixture Type

HMA FC-5

WMA FCS

l
I

0.47

. 0,60

Pavement condition surveys (POS) were perfornied tn May 20006 and July 2009,

evaluating the ruttmg, cracking, and nide rating performance of cach section. Results of each

survey are presented in Table 3 and show that there are no practical ditterences between the

HMA and WMA scctions.

Tabte 3 - PCS Test Results for SR-417 Project

Performance

Muay 2006
Measurement oo o o T e :
FIMA FFC-5 WAMA JC-5
e e L T I
Rutting {inches) (000 (+.00)
Crack Rating
) .( {)
(max - 10.0) 10.0 1.0
Ride Number _
{ (3
fmax = 5.0} 410 105

©PCS Test Date and Misture Type

HMAECSS

Taly 2009

WMA FC-5

US-92 (SR-60{), Polk County, FIN 1Y7259-2-52-01, District |

This project consists of & 1,164 mile test section of SP-12.5 structurad nux placed in the

casthound travel and passing lanes ol US-92 1 Lakeland (see Figure 1) utibizing the Fvotherm

DAT WMA process. Divecty 1o the west of the WMA st section 1s a 0,634 mile control

section, consisting of the same SP-12.5 mixture, without the Evotherm additive. Both mixuwes

contain a polymer modified PG 76-22 asphalt binder and were constructed i October 2007

Subsequently, a conventional HMA FC-5 open graded friction course mixure was placed over

the structural mix.

1
{).00 i 0.00
f0.0 H .4
] I
413 104



Figure 3 - US-92 Project Location
Evotherm DAT 1s a chemical additive that is injected into the asphalt binder supply line

ata rate of 5% by weight ol binder (sec Fagure 4).

Figure 4 - Evotherm DAT Warm Mix Process

The mixing temperature for the HMA control mixtare was 32571 and the mixing
temperature for the WMA mixture was 250°F. Dunng construction, the temperature of the
asphalt mat measured direetly behind the paver was approximately 230°F for the WMA. There

were no issues with placement of the WMA mixture.



Samples of cach mixture type were tested for their eracking properties utilizing the
Energy Ratio concept, their rutting performance uttlizing the Asphalt Pavement Analyzer (APAY),
and their resistance to motsture damage utilizing the retained tenstle strength approach per test
method FM =T 283, The performance test results are presented in Table 4 and the results show
that the WMA and IIMA mixtures performed the same with the exception of moisture ressstance

in which the HIMA mixture had slightly better west results than the WMA mixture.

Table 4 - Laboratory Performance Test Results for US-92 Project

) i‘ \ll\mic E\]N.
Pertormance Measurement e -
i H\flf\ SP- 17 5 0 W'\lr\ SP-12. 3
I nergy Ratm 1 i.()() 4 1.64

,\p,\ Rut l)cpth (mim) ‘ 28 1 2.8
i Maisture ]1 _ 1 243 i o 2063
Damage '} ( umhtmncd Snuu.lh {p\n) il 1428 L 133.7°

| Testing f Tensile Suuu_lh Ratio (%) \ 70 | 65

Pavement condition surveys were performed m November 2007 and December 2008,

evatuating the ratting, cracking, and ride rating performance of cach section. Results of cach

survey are presented in Table 5 and show that there are no practical differences between the

HMA and WMA sections.

Table 5 - PCS Test Results for US-92 Project

| P( S Ec\l [)dit dnd \laxsuu, l)])L {Ruults are from Imliu [ dm)
Performance [ e i i

Measurement % November 2007 l [)C‘th“ 2008 -
wieastire 2 R ; SR g i
; H\I/\Si’ l75 { \V\I\SI’ t"ﬁ ‘E H'\If\ SI’ ]’3 ! \\’\1/\ Si’ Ub |
. B e AR
Rutimk {am,hu,) 0.03 (.03 % }(H 0.05
S 1 P i e . ‘ S - [P ‘;. R
ack Rating f | i :
En:ﬂ;}ﬁ j{]‘(‘)’ '(‘f} 10.0 1.0 | 1.0 16.0
I ; i i _ I
! i | :
Ride Number | ; , i
5 e 4.0 4.07 : 4.1
] {max = 5.0} i‘ 4.06 2 3 l




SR-11, Flagler County, FIN 417141-1-52-01, District §

This project consists of a 9.6 mile test section of SP-12.5 structural mix placed m the southbound
and northbound lanes of SR-11. south of Bunnell (sce Figure 5). utilizing the Astee Double
Barrel Green WMA process. Directly to the north of the WMA test seetion, in the northbound
lane. is a 4.9 mile control section, consisting of the same SP-12.5 nuxture, without utilizing the
Astee WMA process. Both mixtures contain a RA-800 asphalt binder and 45% fractuonated
RAP. The test sections were constructed in December 2007 and January 2008, Subscequently, a

conventional HHMA FC-12.5 dense graded friction course mixture was placed over the structural

mixtures.

Figure 5 - SR-11 Project Location



The Astec Double Barrel Green WMA process is a foaming process that injects water
into the asphalt binder supply line at a rate of 2% by weight of binder (see Figure 6). Aslec
claims that a large proportion of the water vaporizes instantly. leaving approximately 0.5% water

by weight of binder to provide the enhanced mixture workability.

Figure 6 - Astee Double Barrel Green Warm Mix Process

The mixing temperature for the TEIMA control mixture was 3107F and the nixing
temperature for the WMA mixture was 270°F. During construction, the temperature readings ol
the warm mix measured m the haul trucks varied substantially (from 250 to 2907F) due to the
Contractor producing several mixture types for several projects within the same day. However.
no issues with placement ol the WMA mixture were noted.

Samples ol cach mixture type were tested for their cracking properties uthzing the
Energy Ratio concept. their rutting performance utihzing the Asphalt Pavement Analyzer (APA).
and their resistance o moisture damage utilizing the retained tensile strength approach per test
method FM 12T 283, The performance testresults are presented in Table 6 and the results show
that the WMA nixture performed shightly better than the HMA mixture with respect to cracking

and ratting and nearly as well with respect to moisture damage resistance.

9



Table 6 — Laboratory Performance

Test Results for SR-11 Project

ia_ \/h\lum lypt 1
| Performance Measurement = S R AR S ——1
| I% FIMA SP 17 5 e W\if\ SP 12 ‘3 1
‘ Energy Ratio ? 170 i: | 85 \
\_ e P ,}L.__ I R e —_
; f\P:\ Rut Dt,pth (mm) ! 4.1 1 2.7 1
%.... i e e e li_ e . — - i[ - e — —
1 Moisture ia] bry SU\“““ (p“} : _..,11_ ?_,,l..‘..ﬁ - - I; ...... }()_«‘472 e |
L Damage | € unchlmm,(’l Strength (;M) L 129.0 . i15.1 \
H oy ' 1 o - — — i NN e -
E Pesting L lumk Slluujlh Ralm (") § 61 ' 5% "
Pavement condition surveys wete performed in Jane 2008 and Juby 2009, evaluating the

pulting. cracking. and ride rating performance ol cach section. Results ol each survey are

presented in Table 7 and show that there are no practical differences between the HMA and

WMA sections.

Table 7 PCS Test Results for SR-11 Project

1 l’( S iu,l I)au, Aml \hxluu l\ pe (Ruu!is are tmm Imttu I am)
i e t e iramen k - l . _ 1
| Perlommdies June 2008 { July 2009 ‘1
T Measurement b - o T T -
‘ ;1 ll\l;\ SP \7‘3 ! \\,\1;\ Si’ \7‘3 | H'\L\ SP l" 3 \\\I\SP 17_ {
...... R - + — - ful
Z lemg (mghu.) lT H’: i 0.05 ‘i (.04 | 0.06 |
( *\ B 1 e - e ‘- e v e .I
i Crack Rating ‘1 ‘ |
! OR! | SRV i 10.0 | {0, !
L (max - ooy \1] 1o 10. ~ ) 1.0
’%, 1 _ - 7_% - —_ —. — - i e - —_— ,‘ I B - 4\
- Ride N : i %
,& Rde 17|mhu \ 432 ! 436 1_ 479 ! 434 i
! (Iﬂd\ ") (J) | \i ‘i % L
[ i S - R - — S M — J—

SUMMARY OF ALL WARM MIX PROJ ECTS CONSTRUCTED TO DATE

The previous seetion of this report presented Jetailed laboratory performance test data and

pavement condition survey data tor the first three WMA projects constructed, which utitized

three different WMA technologies, eneompassing

the major types of WA processes used n

florida to date. Table 8 provides a sumniary ol every WMA project constructed by the
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Department, as of October 2009 To date, nearly 226000
of the cight Districts i the state, utilizing fiv
the five WMA technologices (Astee Double Barvel Grewy

provesses that inject water o the asphalt binder supply stream.

tons of WMA have been placed in six

construction of performance problems noted on any of the WMA projects.

e different WMA technologies. Note that three of
1 Mecker, and Terex) are all foaming

There have been no

Table 8 - Summary of Al WMA Projects Const ructed as of October 2009
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ot

| 1T AR i Coagrreng Ly
Foretia]
s
N AL SR O2OT Do Uorsetid Duval ephik
§ia257 10 nden Shewsbher s
IR 1 Nhosibdors
Pl £ e SIS
LT
AETT TN
W Seehenasl
S — B R T - B -
LU S DIl kL WP Sonadneel i . W -
FERILS N D) ‘ pha-n X sime f tabehe Paveg AL 27 I Sanidia
L Towd Tonmape 2125 HED

To ascertain the difference i construction variability

ANALYSIS OF CONSTRUCTION VARIABILITY

between WAMA and HMAL an analysis of

copstruction test data was conducted hetween WMA mixtures and HMA mixtures that woeye

placed on the same project.
L} projects and 12 mixture types were examined

and one FC-12.5 mixture).

Similar mixtures, within the same layer.were analyzed. A total of
(three FO-5 mixtures, eight SP-12.5 mixlures,

A summary of the projects and mixture types is provided in Table 9.



Table 9 — Summary of WMA and HMA Projects Used for Analysis of Construction

i ]
-
R .
| R

! A
|2
' 0O
t e
; 7
S
| %
! Yy
| 10
N

1 Pll‘lJt‘Ll \uml

Variability

be 17 o Mixture cPype - %T \V\’fﬁdli’n“\’h\ nggsil
- l i( 5 Open (ni(lg,d L Asphd min
i SP l’ ‘5 DLI}\L_(:I_dLhd I'k It mlhun] [__)f\l E

777777 ___.\sv 125, FC-125 f)a,m:g___(_fm(lui | AsecDBG i
| ShazspeneGrded | AW PBG |
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B R Ty e T R N
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The standard deviation of the test results for gradation and asphalt binder content are

praphically presented for both

Figure 7. T

WMA and HMA FC-5 open graded friction course maxtures in

e standard deviation of the test results for gradation. asphait binder content. air

voids. and roadway density are graphically presented for both WMA and HMA dense graded

nuxtures in Figure 871

e horizontal bars in Fiaures 7 and & represent the average standard

deviation for cach type of production (WMA and TIMA).
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Figure 7 - Construction Variability for FC-5 Open Graded Friction Course Mixtures

(Blue = Warm Mix Asphalt; Red = Hot Mix Asphalt)
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Figure 8§ - Construction Variability for Dense Graded Friction Course Mixtures

(Blue

Warm Mix Asphalt; Red = Hot Mix Asphalt)

As can be seen in Figures 7 and 8. the construction variability is suntlar between WMA

and HMA . with some properties/projects having lower variability with WMA and some having

higher vanability.



CONCLUSIONS
This report has provided a summary ol the Department’s experience with WMA to date. A
detailed analysis of the first three projects was provided indicating that there s no stgmficant
difference in laboratory performance or in measured pavement condstion survey data (rutting,
cracking and tide evaluation) between the WMA and FIMA scctions of the same mixtnre.
Additionally. a fisting of all of the WMA projects constructed to date was presented showing that
nearly 226,000 tons of WMA has been placed in structural mistures. dense graded friction course
mixtures, and open graded friction course nuxtures, utitizing Hive different WMA processes. To
date, there have been no construction or performance probiems noted on any of the projects. An
analysis of construction variability indicated that there is no significant difference m the
variability ol measured quality contral properties (buxder content. air voids, gradation and

roadway density) between companion WMA and TIMA mixtures in the same project.



